Background
==========

The most common congenital heart disease in childhood is ventricular septal defect (VSD), occurring in 50% of all children with congenital heart diseases and in 20% as an isolated lesion.^[@bib1]^ Double-outlet right ventricle (DORV) is a conotruncal malformation found in a group of complex heart lesions, which are unified by the characteristic that both great arteries arise predominantly from the right ventricle. The physiology of DORV after birth is determined mainly by the location of the ventricular septal defect (VSD) in relation to the great arteries, as well as the presence or absence of outflow tract obstruction.^[@bib2],[@bib3]^ Patients with DORV with a simple subaortic VSD (VSD-type) present with clinical signs of over-circulation from an unrestrictive VSD and usually require a one-stage biventricular repair within the first 6 months of life, some units in developing countries continue to practice a staged approach using pulmonary artery banding.The VSD can be closed through the right atrium or through a right ventriculotomy. Importantly, VSD enlargement may be required. The frequent requirement for a VSD enlargement and a right ventricular approach distinguishes this lesion from other VSDs. These maneuvers add relatively little risk to the surgical procedure.^[@bib4]^

In closing a VSD, temporary detachment of the tricuspid valve leaflets may provide better exposure of the defect in the usual trans-atrial approach.^[@bib5]^ However, this technique carries the risk of tricuspid valve dysfunction, which is discussed below.

Case report
===========

A 5-year-old girl presented with dyspnea on exertion, cyanosis and ascites. The girl had been previously diagnosed at the first month of age as DORV, subaortic VSD with normally related great vessels for which she had pulmonary artery banding at 2 months of age, then complete repair (VSD closure through a trans-atrial approach with detachment of the tricuspid valve) at the age of one year.

On examination, the patient had mild central cyanosis, congested neck veins, pan-systolic murmur over the precordium and marked hepatosplenomegaly.

Echocardiography revealed hugely dilated right side of the heart with compressed left side, borderline function of the right ventricle, free tricuspid regurgitation, mainly via a defect between the base of anterior leaflet and the free wall ([Figures 1](#fig1){ref-type="fig"}, [2](#fig2){ref-type="fig"}), normal pulmonary artery pressure and right to left shunting across a small residual atrial septal defect.

In surgery, the anterior leaflet of tricuspid valve was found to be dehiscent from the annulus at site of detachment that was done in the previous operation leaving a large gap (about 2.5 cm). In addition, the tricuspid valve annulus was significantly dilated ([3](#fig3){ref-type="fig"}).

The gap between the anterior leaflet and the annulus was closed by a fresh autologous pericardial patch. Annuloplasty was then performed using two pericardial strips ([Figure 4](#fig4){ref-type="fig"}). Post-operative echocardiography showed trivial tricuspid regurgitation with mean diastolic gradient of 1 mmHg ([Figures 5](#fig5){ref-type="fig"}, [6](#fig6){ref-type="fig"}). The postoperative course was uneventful and the patient was discharged from hospital after 5 days.

Discussion
==========

The trans-atrial approach for VSD closure is a safe and effective method for most of the cases. It necessitates, however, working through the tricuspid valve orifice. Although temporary tricuspid valve detachment may improve the visualization of the ventricular septal defect, liberal use of this adjunct is not widely supported, mainly because of concerns about iatrogenic complications such as tricuspid valve dysfunction and heart block.^[@bib5]^

We believe that in most of the cases, the VSD can be effectively closed using the less damaging technique, through the tricuspid valve orifice, even in the presence of chordal attachments that cross the VSD. The patch can be placed to cover the VSD with the sutures carefully positioned to avoid entangling the chords, always respecting the structural and functional integrity of the valve.

The technique of tricuspid valve detachment is usually reserved to the relatively rare cases when the VSD is almost totally covered by aneurysmal tissue from the tricuspid valve with many residual defects that cannot be reliably closed separately.

In the reported case, the long-standing gap in tricuspid valve caused severe regurgitation with secondary changes around the edges of the gap and dilatation of the tricuspid valve annulus. We elected to close the gap between the anterior leaflet and the annulus using a patch of autologous pericardium instead of directly suturing the leaflet to the annulus it to avoid undue tension at the site of the gap.

Conclusion
==========

The routine use of tricuspid valve detachment for closure of ventricular septal defects should be avoided because of the increased risk of unnecessarily affecting the tricuspid valve function. Trans-atrial approach through the tricuspid valve orifice offers a safe and effective method in most cases.

![Pre-operative echocardiography showing the diastolic flow through the tricuspid valve into the right ventricle. Note that there are two jets of flow (through the valve orifice and through the gap in the anterior leaflet)](gcsp-2015-014-g001){#fig1}

![Pre-operative echocardiography showing severe tricuspid regurgitation mainly through a gap between the anterior leaflet and the annulus.](gcsp-2015-014-g002){#fig2}

![Diagram showing the tricuspid valve with the gap between the anterior leaflet and the annulus.](gcsp-2015-014-g003){#fig3}

![Diagram showing the tricuspid valve after the repair, with a patch closing the gap in the anterior leaflet and the annuloplasty bands.](gcsp-2015-014-g004){#fig4}

![Post-operative echocardiography showing the normal diastolic flow through the tricuspid valve orifice after the repair.](gcsp-2015-014-g005){#fig5}

![Post-operative echocardiography showing trivial tricuspid regurgitation following the repair.](gcsp-2015-014-g006){#fig6}
